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57 ABSTRACT 

The selector lever in “N' is caught and locked by a 
notch of a plate moving in response to an actuated so 
lenoid energized by failure of the driver to fasten his 
seat belt. 
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TRANSMISSION LOCKING DEVICE 

The present invention relates generally to a locking 
device for preventing a transmission of a motor vehicle 
from being shifted to a driving gear and particularly to 
a device for compelling an occupant of the vehicle to 
fasten his seat belt before driving the vehicle by locking 
a selector lever controlling the transmission in a neutral 
or parking position if the occupant fails to fasten the 
seat belt. - 

Motor vehicles are at present required by law in 
many countries to have seat belts. The purpose of this 
is to prevent an occupant of the vehicle from being 
thrown forward from his seat by a collision of the vehi 
cle to protect the occupant from injury by a collision of 
the occupant against structural parts of the vehicle 
which is called the "second collision'. However, the 
occupants tend to fail to fasten the seatbelts because of 
troublesome steps or procedures for fastening the seat 
belts and because of the seat belts restraining freedom 
to perform manipulation of the vehicle and to relax the 
body of the occupant. Thus, most of the seat belts are 
kind of surplus equipment in the vehicles and most of 
the vehicles start and move with the seat belts being 
unused by the occupants. 

In order to compel vehicle drivers to fasten seatbelts, 
a device has been proposed which provides a warning 
signal and prevents starting of the engine when a vehi 
cle driver fails to fasten his seat belt. Thus, the device 
has an inconvenience or disadvantage in that manipula 
tion and inspection of the vehicle for starting the en 
gine is impossible unless the vehicle occupant fastens, 
his seat belt. 

It is, therefore, an object of the invention to provide 
a device which compels a vehicle occupant to fasten a 
seat belt after starting the engine and before starting 
the vehicle. - . 

It is a further object of the invention to provide a 
locking device which prevents an automatic transmis 
sion of a motor vehicle from being shifted to a driving 
gear when an occupant of the vehicle fails to fasten a 
seat belt and which allows the engine to start without 
the occupant fastening the seat belt. 
These and other objects and advantages of the inven 
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tion will become more apparent from the following . 
detailed description taken in conjunction with the ac 
companying drawings in which: 
FIG. 1 is a schematic cross-sectional view of a pre 

ferred embodiment of a locking device according to the 
invention; and 
FIG. 2 is a schematic plan view of a main part of the 

locking device substantially along a line II-II of FIG. 
1. 
Referring now to FIGS. 1 and 2, a schematic repre 

sentation of a portion of a motor vehicle (no numeral) 
is shown to include an enclosure 10 which is fixedly 
mounted on the floor 12 of the vehicle and which en 
closes support members 14 and 15 fixedly mounted on 
the floor 12. The support members 14 and 15 rotatably 
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support a spindle 16 to which a fork 18 is fixedly se 
cured. A manually operated gear selector lever 20 
having at its upper end a hand grip 22 extends inter 
nally of the enclosure 10 and is fixedly connected at its 
lower end to the fork 18 so that it is swingable around 
the axis of the spindle 16. The selector lever 20 has its 
positions P (parking), R (reverse), N (neutral), D (au 
tomatically shifting forward driving gear ratios from 1st 
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2 
gear to top gear), 2 (Lock up 2nd gear) and 1 (lock up 
1st gear) which are attainable by manipulating the 
selector lever 20 and which are marked in this order on 
an indicator plate 24 attached to the enclosure 10 adja 
cent to the selector lever 20. A linking lever 26 is 
fixedly secured to the spindle 16 and extends to an 
automatic transmission (not shown) of the floor shift 
type to transmit swinging movement of the selector 
lever 20 to the automatic transmission for control 
thereof. 
A locking device 28 is provided to be combined with 

the selector lever 20 or to comprise the same as a part 
of component elements. The locking device 28 com 
prises two guide plates 30 and 32 which are fixedly 
mounted on the support members 14 and 15 and which 
are disposed opposite to and spaced from each other. A 
locking plate 34 is slidably interposed between the 
guide plates 30 and 32. The guide plates 30 and 32 and 
the locking plate 34 have formed therein elongate aper 
tures 36, respectively, which are aligned with each 
other and through which the selector lever 20 passes 
and in which the same is swingable. The selector lever 
20 has in the apertures 36 its positions as shown by 
dotted letters in FIG. 2 which correspond to its posi 
tions P, R, N, D, 2 and 1 mentioned above. The locking 
plate 34 has formed therein two recesses 38 and 40 
which are spaced from each other and which join the 
elongate aperture 36 in the locking plate 34 and which 
are in alignment and engageable with the selector lever 
20, positioned in the non-drive positions P and N, re 
spectively. A portion of the locking plate 34 at the right 
side in the drawings of dotted lines 41 as shown in FIG. 
2 may be omitted or dispensed with. The locking plate 
34 is movable in a direction perpendicular to a plane of 
the swinging movement of the selector lever 20 and 
between a rest or non-locking position as shown in the 
drawings and an operative or locking position in which 
one of the recesses 38 and 40 engages the selector lever 
20 to lock the same in the parking or neutral position P 
or N thereby inhibiting the transmission from being 
shifted to a driving gear. The recess 38 may be dis 
pensed with, if desired. Helical extension springs 42 
and 44 are provided to urge the locking plate 34 to the 
rest position and to hold the locking plate 34 in the rest 
position when the driver (not shown) of the vehicle 
fastens the seat belt (not shown) provided in the vehi 
cle to encircle the driver for his protection and safety. 
A solenoid 46 is provided to control or actuate the 
locking plate 34. The coil (not shown) of the solenoid 
46 is energized to move the locking plate 34 fixed to its 
core from the rest position to the actuated position 
overcoming the forces of the springs 42 and 44 when 
the driver fails to fasten the seat belt. 
The solenoid 46 is connected to a first electric con 

trol circuit 54 including a normally closed relay switch 
48 and an electric power source 52 such as a battery 
which are connected in series to each other for passing 
electric current through the coil of the solenoid 46 to 
energize the same. The switch 48 forms a part of a relay 
55 and is opened when a relay coil 70 forming a part of 
the relay 55 is energized. The control circuit 54 prefer 
ably has an ignition switch 56 for an engine of the 
vehicle or a switch which is closed when the engine 
operates and which is opened when the engine is 
stopped. The source 52 is connected to a second elec 
tric control circuit 62 including a normally open switch 
57, a relay coil 58 and a normally open relay switch 60 
which are connected in series to each other. The switch 
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57 is closed when the operator sits down on his seat of 
the vehicle. The relay coil 58 and the relay switch 60 
form a part of a relay 64 and the switch 60 is closed 
when the relay coil 58 is energized. The source 52 is 
also connected to a third electric control circuit 72 
including a normally open relay switch 66, a normally 
open switch 68 and the relay coil 70 which are con 
nected in series to each other. The relay switch 66 
forms a part of the relay 64 and is closed when the relay 
coil 58 is energized. The switch 68 is closed when the 
operator fastens the seat belt. A normally closed fifth 
switch 74 is connected to the relay coil 58 to form a 
fourth electric control circuit 76. The switch 74 is 
opened when the switch 68 is closed. The relay 64 is of 
a self-holding type so that the switches 60 and 66 re 
main closed when the switch 74 is opened. 
The operation of the locking device 28 thus con 

structed is as follows: 
When the operator sits down on his seat, starts the 

engine and fails to fasten the seat belt with the selector 
lever being positioned in the neutral or parking position 
Nor P, the switch 57 is closed to cause energization of 
the relay coil 58 so that the switches 60 and 66 are 
closed. The switch 68 remains open to cause de-energi 
zation of the relay coil 70. De-energization of the relay 
coil 70 keeps the switch 48 closed to cause energization 
of the coil of solenoid 46. Energization of the coil of the 
solenoid 46 causes the core of the solenoid 46 and the 
locking plate 34 to be moved from the rest position to 
the operative position overcoming the force of the 
springs 42 and 44 and causes the recess 38 or 40 to 
engage the selector lever 20. As a result, the selector 
lever 20 is retained in the recess 38 or 40 and is locked 
in the neutral or parking position N or P to inhibit the 
transmission from being shifted to a driving gear and 
accordingly to inhibit the vehicle to start moving. In 
this state, when the operator fastens the seat belt, the 
switch 68 is closed to cause energization of the relay 
coil 70. In this instance, the switches 60 and 66 remain 
closed. The switch 48 is opened by energization of the 
relay coil 70 to cause de-energization of the coil of the 
solenoid 46. De-energization of the coil of the solenoid 
46 causes the locking plate 34 to be moved from the 
operative position to the rest position by the retracting 
force of the springs 42 and 44 for the recess 38 or 40 to 
disengage the selector lever 20. As a result, the selector 
lever 20 is uninhibited to shift from the parking or 
neutral position to set the transmission to a desired 
driving gear and automatic range by the operator to 
start the vehicle to move. 
Although in the locking device 28, when the operator 

takes off the seatbelt while driving the vehicle, there is 
the possibility that the locking plate 34 is moved to the 
operative position and will lock the selector lever 20 in 
the neutral or parking position. Such a possibility or 
action is dangerous and should be avoided. To this end, 
the first electric control circuit 54 preferably has a 
switch which is closed when the vehicle is at a standstill 
and which is opened to render the locking device 28 
inoperative when the vehicle is driven. 

It should be appreciated that the problem of inhibit 
ing a motor vehicle from starting is solved when a 
driver of the vehicle fails to carry out a precautionary 
safety procedure or steps for protecting the occupant 
such as fastening the seat belt, by a locking device 
according to the invention. The construction and oper 
ation of the locking device are simplified and secure by 
a locking plate which has formed therein first and sec 
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4 
ond notches or recesses engaging a manually operated 
gear selector lever of an automatic transmission posi 
tioned in neutral or parking position, respectively, and 
which is moved to an operative position in which the 
first or second recess or notch engages the selector 
lever to lock the same in the neutral or parking posi 
tion. 

It should be also appreciated that the locking device 
according to the invention has an advantage in that 
manipulation and inspection of the vehicle for starting 
an engine thereof is possible without fastening the seat 
belt. 
Although the switch 68 has been described such that 

it is closed when the driver fastens his seat belt, the 
switch 68 may be closed only when all of occupants of 
the vehicle fasten their seat belts. 
What is claimed is: 
1. A locking device for preventing an automatic 

transmission of a motor vehicle from being shifted to a 
driving gear when a vehicle occupant fails to carry out 
precautionary safety steps to protect the occupant, 
comprising a selector lever movable to control setting 
of said automatic transmission, a locking member mov 
able from a rest position to a locking position for di 
rectly locking said selector lever in a neutral position, 
electric means for, when actuated, moving the locking 
member from the rest position to the locking position, 
and sensing means for actuating the electric means 
when the sensing means sense that the occupant fails to 
carry out the precautionary safety steps, in which the 
locking member comprises a locking plate having a 
recess engageable with the selector lever which is posi 
tioned in the neutral position for locking the selector 
lever when in the locking position and biasing means 
urging the locking plate to hold the same in the rest 
position when the occupant carries out the precaution 
ary safety steps and the electric means comprises a 
solenoid the coil of which when enerigized urges the 
core and the locking plate from the rest position to the 
locking position against the force of the biasing means 
when the occupant fails to carry out the precautionary 
safety steps, and in which the locking member further 
comprises two guide plates which are fixedly disposed 
opposite to each other and between which said locking 
plate is slidably interposed, each of the two guide plates 
having formed therein an elongate aperture through 
which said selector lever passes and in which the same 
is swingable. 

2. A locking device for preventing an automatic 
transmission of a motor vehicle from being shifted to a 
driving gear when a vehicle occupant fails to carry out 
precautionary safety steps to protect the occupant, 
comprising a selector lever movable to control setting 
of said automatic transmission, a locking member mov 
able from a rest position to a locking position for di 
rectly locking said selector lever in a neutral position, 
electric means for, when actuated, moving the locking 
member from the rest position to the locking position, 
and sensing means for actuating the electric means 
when the sensing means sense that the occupant fails to 
carry out the precautionary safety steps, in which the 
locking member comprises a locking plate having a 
recess engageable with the selector lever which is posi 
tioned in the neutral position for locking the selector 
lever when in the locking position and biasing means 
urging the locking plate to hold the same in the rest 
position when the occupant carries out the precaution 
ary safety steps and the electric means comprises a 
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solenoid the coil of which when energized urges the 
core and the locking plate from the rest position to the 
locking position against the force of the biasing means 
when the occupant fails to carry out the precautionary 
safety steps, and in which the electric means comprises 
a first electric control circuit including a normally 
closed relay switch, a second electric control circuit 
connected with said first control circuit and including a 
normally open switch which is closed when said occu 
pant sits down on his seat, a first relay coil and a nor 
mally open relay switch which cooperates with said 
relay coil and which is closed when said relay coil is 
energized, a third electric control circuit connected 
with said first control circuit and including a normally 
open relay switch which cooperates with said relay coil 
and which is closed when said relay coil is energized, a 
normally open second switch which is closed when the 
occupant fastens his seat belt and a second relay coil 
cooperating with said normally closed relay switch, said 
normally closed relay switch being opened when said 
second relay coil is energized, and a fourth electric 
control circuit connected with said first relay coil and 
including a normally closed second switch, said nor 
mally closed second switch being opened when said 
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6 
normally open second switch is closed, said normally 
open relay switches being a self-holding type. 
3. A locking device for locking a transmission of a 

motor vehicle in a predetermined non-drive position, 
comprising a selector lever movable to control setting 
of a transmission of a motor vehicle, a locking plate 
movable between a non-locking position for locking 
said selector lever in a predetermined non-drive posi 
tion, said locking plate having a recess engageable with 
said selector lever, which is in said predetermined non 
drive position, to lock it when in said locking position, 
two guide plates which are fixedly disposed opposite to 
each other and between which said locking plate is 
slidably interposed, each of said guide plates being 
formed therein with an elongate aperture through 
which said selector lever passes and in which the same 
is swingable, and actuating means for moving said lock 
ing plate from said non-locking position into said lock 
ing position when a vehicle occupant fails to carry out 
a precautionary safety step to protect said vehicle oc 
cupant and from said locking position into said non 
locking position when said vehicle occupant carries out 
said precautionary safety step. 
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